Procedure for Handling, upkeeping Batteries on LMF-01
g - Storage
FEME LMF (Antimony) Batteries 09.07.09
1.0 SCOPE

This procedure is applicable for transporting, néog, storing, handling and maintaining Low AntimpWet
charged batteries, by distributors, dealers &ilexg in their respective warehouses and saldsteut

2.0 OBJECTIVE

Since Wet batteries are supplied in filled aharged condition

Special care to be taken during transportationthsd there is no spillage of corrosive acid and
damages arising out of such incidents

Batteries are received and stored in proper candifiso that “charge status” is maintained and FIFO
(First IN, First Out) practiced for delivering baties in best condition (full state of charge) e t
market and ultimate customer

Self discharge is inevitable in wet batteries. Thecess is accelerated at higher ambient storage
conditions. Periodic charging program is propdsased on “charge status” of the battery measured
in terms of OCV (Open Circuit Voltage).

3.0 TRANSPORTATION OF WET BATTERIES

Keep always the batteries in upright condition Batteries kept in slanted / horizontal condition
would lead to acid spillage through vent holes,lsmp/ eating the cartons and metallic parts atbun
In worst conditions, it would lead to shorting @tteries, fire and explosion. (This holds good miyiri
storage also)

Do not transport single / individual Wet batteriesin the boot /pick ups / vans. This will lead to
jumping / falling of batteries leading to leakatmder such situations, group 2 or 3 batteries tuget
(in the absence of wet batteries, it may be groupid DC batteries) and stretch wrap them. This
would not allow batteries to jump and fall.

Never keep more than 4 stacks high and one pallewver other. Since Wet batteries are heavy
with acid, the bottom most layers will be damadegu do so.

Incase, if the situation calls for transportingteaes without cartons, make sure that terminads ar
covered with caps and batteries are stacked orreotlver with proper Thermocole packing between
layers to protect terminals.

4.0 RECEIVING & STORING :

At the time of receiptcheck for any leakage dueto
damaged batteries — Segregate those batteriesepodt r
such incidents to Reem.

Check OCV of few batteries picked up from different
pallets on receipt and maintain record. Please inform
Reem about on-receipt OCV.

All the pallets carry “last charging date”

Unload the pallets and arrange them based on citprgi
month . Follow FIFO in maintaining the stocks. Do not
mix up Old & New stocks.

For identification purposes, put up a display board
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indicating First Charge (FC) month code, Next DN®) month for recharging and Recharge month
Code (RC) if recharged

Pallet location inside the warehouse may be notell a

FIFO/RECHARGE monitoring register shall be opened

for effective implementation of FIFO and monit@in

recharging schedules as per Annexure-1

How to maintain FIFO Monitoring Register :

Please have a look on the format given in Annexure-

Open separate pages for different type of battexseser

the format

Note down invoice, date of receipt etc.,

Allocate an ID for the pallet and keep it in therglzouse with location marked. Identify the pallet
Location and the quantity in the register.

Pallet sticker on every pallet carries last chayglate. Log these details in the register

Check the voltage of atleast 5 batteries from @ilkepand record the average OCV.

Keep entering the closing stock every month.

Once in 3 months, check the OCV of atleast 5 hiatdrom the pallet and record the average in the
register.

If OCV is < 12.40V, batteries are not fit for saleandcan’t be stored further in that condition. It

is recommended to put the batteries for rechargsger the recommended procedure outlined at the
end of this note.

Keep maintaining this record till the pallet getsnpletely exhausted

How to maintain Issue Record :

An issue register shall be maintained as per Anme2uor further strengthening FIFO system
Hereagain, separate pages allocated for diffeypeistof batteries

Palletwise, locationwise opening stock is entered.

During every issue, the date, quantity, average Q% batteries and closing stock details are
logged in the format

Issue entry is continued till the pallet quantigtggcompletely exhausted.

This way it helps to draw batteries from the left pallets and not from fresh pallets

OTHER POINTS

Never store / keep the batteries directly under Sutight Or near to heat sources This will bring
down the “charge level” of the batteries very qljcldlways store the batteries in cool & dry places
Store the batteries in upright condition

Never store more than 4 stacks high and one patlever other

Since there is evolution of Hydrogen and Oxygeidmshe storage area, Never store the batteries in
airtight locations. Store the batteries in well tilated areas

5.0 HANDLING & SAFETY

Lift Wet batteries carefully as they are heavy andipright condition all the time while handling
Do not drop or throw the batteries while handling.

Do not smoke inside battery storage area

Never do welding jobs and avoid sparks and flamesear Wet batteries storage and especially
charging areas

Be careful while usingnetal objectsnear the battery. Accidentshorting of the terminals would
result in explosion and personal injuries.

of 6



6.0 MAINTAINING FITNESS OF BATTERIES

STATE OF CHARGING

CHARGE CONSTANT VOLTAGE | CONSTANT CURRENT

WET BATTERIES

Always store in @ Check OCV once CV CHARGER CC CHARGER
cool, dry place in 3 months 14.4V/Battery Curren Time No of
15A max - & @ btys  |—
&2

STOCK (FIFO)

Always sell the oldest]
batteries first. If oldest]

batteries are kept af
the front of your stockf*<X_ 124 > < <124 " lollollel lal | || |al l@!/lal ™"
selling them is easy

NOTE : Charging voltage, current, duration and no
CHECK VOLTAGE batteries to be connected- Refer cl.7 and the table

BEFORE SELLING

ocv
>12.4 g SALES

On storage, batteries undergo self discharge whiekcelerated by higher ambient storage conditions
The “charge level” of the battery decreases gridud@he “charge level” of the battery can be
recognized by measuring Open Circuit Voltage (OGMhe battery

Batteries can't be sold if OCV is < 12.40V.

Below 12.40V, batteries may pose vehicle crankirabfems and yield poor service life depending on
vehicle condition and driving pattern.

Also, if batteries are allowed to go down belovstholtage, further drop in voltage and loss in fgea
level” will be very quick.

Keeping batteries at low “charge level” Or “ inddharged condition” for longer period would lead to
Sulphation , cracking of grids & snapping of weéds.,. Such batteries can't be revived by charging
They need to be scrapped.

Hence, it is important that FIFO is followed andipdical maintenance charge is given if voltageggoe
below 12.40V, for the old stock.

Under normal conditions, it is recommended to rechage Wet batteries once in 3 months or when
OCV comes to 12.40V whichever comes earlier

However, if the customer demands for higher voltagethen it is necessary that batteries are
charged and tested for OCV & Midtronics CCA after charging and before dispatch

It is necessary that OCV and CCA are measured afteBhrs of completion of charging Otherwise,
batteries may show wrong higher pseudo OCV and sores lower CCA readings

7.0 RECHARGING OF STOCK BATTERIES.

Be careful while using metal objects for connecting disconnecting batteries during charging.
Accidental shorting of the terminals would result h explosion and personal injuries.
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A. CONSTANT VOLTAGE CHARGING :

Constant voltage charging is recommended for ahagging of Wet batteries to avoid spillage of
electrolyte and also to avoid readjustment of eddgtie levels. But, this will not ensure 100% Stafe
Charge. It will bring the OCV & CCA to the acceptabevel

If the charger allowssetting number of batteries using a knop connect that many number of
batteries in the circuit in series. The currentisgtin the charger can be at the maximum 15A

If the charger allows voltage setting ( and notribenber setting knob) , then divide the rated fiecti
DC voltage by 14.4. For eg., if 225V is the ratiofgthe rectifier, then 225/14.4 = 15.6. Connect 15
batteries in series and set 15 X 14.4V/btry = 2¥6the rectifier using voltage setting knob.

NEVER CONNECT DIFFERENT TYPES OF BATTERIES IN SERIEFOR CHARGING

NEVER CONNECT FRESH & OLD BATTERIES IN SERIES FORMIBRGING.

CONNECT BATTERIES OF SAME TYPE from SAME PALLET /BFCH Or group them according
to their voltage range of +/- 0.05V (eg., 12.1120%/, 12.21 ~ 12.30V...... ) FOR CHARGING.

End of charging : Initially batteries may take full current andcenit reaches 14.4V/battery, current
tapers down to 0 Amps. This is an indication thedtdries reached full charging

B. CONSTANT CURRENT CHARGING :

Recommended if full State of Charge is requirecbiBupplying to customer. Spillage and heavy
fumes can't be avoided in this method. Also, DM evabpping up and leveling facility is required if
this method is adopted for recharging.

Vent plugs need to be removed and refitted to agoiaking of Flame arrestor discs and oozing of
electrolyte through vent holes on storage

Check the rated output DC voltage (Voltage rativighe rectifier .

Divide the output voltage by 18V and round it affthe lowest whole number. For eg., 250V is the
rated voltage of the rectifier. Then 250/18 = 13Mat means , you can connect 13 batteries irseri
NEVER CONNECT DIFFERENT TYPES OF BATTERIES IN SERHEOR CHARGING

NEVER CONNECT FRESH & OLD BATTERIES IN SERIES FORHERGING.

CONNECT BATTERIES OF SAME TYPE from SAME PALLET /BIACH Or group them according
to OCV range of 100mV (eg., 12.11~12.20V, 12.2112-30V...... ) FOR CHARGING.

CHECK THE LEVEL OF ELECTROLYTE IN ALL CELLS, TOP URVITH DM WATER & REFIT WITH
VENT PLUGS.

After completion of recharging, repack the batterad put a sticker on the pallet indicating thst thate of
recharging

Constant Current Charging Details
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